An inadequate provision and/or lack of knowledge on the behaviors and performance of structures/components against man-made or natural extreme loads and conditions may result in catastrophic consequences on human life and structural systems. The experience and knowledge from extensive research, experimental testing, and advanced computational techniques can provide feasible solutions to diminish these catastrophic consequences. The 24th Australasian Conference on the Mechanics of Structures and Materials (ACMSM24) chaired by Professor Hong Hao was held in December 2016 in Perth, Australia. The authors of relevant papers presented in the ACMSM24 were invited for a special issue of Advances in Structural Engineering. This special issue aims to provide a forum for experts from around the world to present their latest studies on structural performance under extreme loads and conditions. This special issue consists of 10 selected papers from the ACMSM24 covering different aspects of structural behavior under various extreme loads and conditions including impulsive loads, repeated loads, quasi-static loads, and fire exposure. Among them, three papers investigate the impact behavior of beams/panels; two papers present numerical simulation on the behavior of steel fiber-reinforced concrete; other three papers are on the behavior of structures strengthened with fiberreinforced polymer; and two papers report the performance of concrete structures exposed to fire or high temperature. All these papers cover the representative topics of structural performance under various extreme loads and conditions.
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